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This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  for  Phase  I Investigations.  Copies  of  these 
guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a Phase  I investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The  assessment  of 
the  general  condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigations,  and  analyses  involving  topographic  mapping, 
subsurface  investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a Phase  I investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of  the 
dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection  along 
with  data  available  to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while  improving  the  stability 
and  safety  of  the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  of  the  dam  at  some  point  in  the  future.  Only 
through  frequent  inspections  can  unsafe  conditions  be  detected,  and  only  through 
continued  care  and  maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I inspections  are  not  intended  to  provide  detailed  hydrologic  and  hydraulic 
analyses.  In  accordance  with  the  established  Guidelines,  the  spillway  design  flood 
is  based  on  the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The  spillway  design  flood 
provides  a measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies,  con- 
sidering the  size  of  the  dam,  its  general  condition  and  the  downstream  damage 
potential. 
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East  Branch  Waullenpaupack  Creek 
Latitude  41°  19.1',  Longitude  75°  12.6’ 
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ASSESSMENT 


Lower  Lake  Dam  is  an  earth  embankment  with  a concrete  gravity  spillway. 
The  embankment  is  approximately  340  feet  in  length  with  a maximum  height  of 
22.5  feet.  The  spillway  is  a broad  crested  weir,  140  feet  in  length,  divided  into 
three  sections.  The  reservoir  drain  system  consists  of  two  72"  x 44"  corrugated 
metal  pipes  controlled  by  means  of  36-inch  diameter  sluice  gates.  The  dam 
impounds  a 250  acre  reservoir  for  recreation  within  the  Promised  Land  State  Park. 

Examination  of  the  results  of  the  hydrologic  and  hydraulic  analyses  indicates 
that  the  spillway  is  capable  of  passing  the  0.5  PMF,  therefore,  the  spillway  is 
classified  as  adequate. 

Based  on  visual  observations  made  on  the  date  of  the  inspection,  the  dam  and 
its  appurtenant  structures  are  considered  to  be  in  good  condition.  Riprap  on  the 
upstream  side  of  the  embankment  is  missing  or  covered  by  grass  and  earth.  Minor 
settlement  has  occurred  in  an  area  adjacent  to  the  downstream  side  of  the  right 
wingwall.  A crack  and  movement  of  the  left  wingwall  at  the  tie-in  with  the 
upstream  slope  of  the  embankment  has  occurred.  Erosion  has  created  depressions 
on  the  upstream  side  of  the  embankment,  particularly  the  lower  half  of  the  right 
side  of  the  embankment  and  along  both  wingwalls. 

Recommendations  and  remedial  measures  are  as  follows: 

a.  Facilities 

1.  Eroded  areas  on  the  upstream  face  of  the  embankment  should  be 
filled;  graded  filter  and  riprap  should  be  provided  where  wave 
protection  is  inadequate. 

2.  The  area  of  settlement  adjacent  to  the  right  wingwall  on  the 
downstream  side  should  be  excavated  several  feet  and  the  backfill 
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material  compacted.  Monthly  observations  should  be  made  to  check 
for  settlement. 

The  crack  in  the  upstream  side  of  the  left  wing  wall  and  the  adjacent 
construction  joint  should  be  monitored  for  further  movement. 

ieration  and  Maintenance  Procedures 


A warning  system  should  be  developed.  During  periods  of  heavy 
rainfall  or  rapid  snowmelt*  the  dam  should  be  monitored  and  down- 
stream residents  alerted  in  the  event  of  an  impending  failure. 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
LOWER  LAKE  DAM 
NDI  ID  NO.  PA-00306 
DER  //  52-144 


SECTION  1 

PROJECT  INFORMATION 


1.1  General 

a.  Authority.  The  Dam  Inspection  Act,  Public  Law  92-367,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a 
program  of  inspection  of  dams  throughout  the  United  States. 

b.  Purpose  of  Inspection.  The  purpose  of  this  inspection  is  to  evaluate  the 
structural  and  hydraulic  conditions  of  the  Lower  Lake  Dam  and  appurte- 
nant structures,  and  to  determine  if  the  dam  constitutes  a hazard  to 
human  life  or  property. 


1.2  Description  of  Project 


Dam  and  Appurtenances.  (Supplemented  by  information  obtained  from 
the  Pennsylvania  Department  of  Environmental  Resources  (DER),  Divi- 
sion of  Dam  Safety.) 

Lov/er  Lake  Dam  is  an  earth  embankment  with  a concrete  gravity 
spillway.  The  embankment  is  approximately  340  feet  in  length  with  a 
maximum  height  of  22.5  feet.  The  dam  impounds  a reservoir  with  a 
surface  area  of  250  acres  and  a storage  capacity  of  1,085  acre-feet  at 
normal  pool  level.  The  top  of  the  dam  is  20  feet  wide;  the  upstream  and 
downstream  side  slopes  are  approximately  2.5  horizontal  to  1.0  vertical 
(2.5H:1V).  No  information  is  available  concerning  the  properties  of  the 
embankment  materials.  Within  the  embankment  is  a tapered  reinforced 
concrete  cutoff  wall  that  extends  from  bedrock  to  3.5  feet  below  the  top 
of  the  embankment. 


The  reinforced  concrete  spillway,  which  has  a maximum  height  of  13 
feet  from  base  to  crest,  consists  of  3 sections  separated  by  bridge  piers. 
Each  section  is  a broad-crested  weir  with  a vertical  upstream  face  and  a 
flat,  sloping  downstream  face.  The  crest  of  the  center  section  is  48.5 
feet  long  and  the  crest  of  each  of  the  two  end  sections  is  45.75  feet  long. 
The  crest  of  the  center  section,  which  is  3 feet  wide,  is  0.5  feet  below 
the  crest  of  the  end  sections;  each  of  the  end  sections  is  2.5  feet  wide. 
At  the  base  of  the  weir  is  a stilling  basin  with  baffle  blocks.  The  stilling 
basin  slab,  which  has  six  3-inch  weep  holes,  overlays  a 6-inch  layer  of 
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stone.  Approximately  26  feet  downstream  of  the  toe  of  the  spillway  is  a 
2 foot  high  weir  or  end  sill  with  six  3"x6"  semicircular  drains.  The 
stilling  basin  floor  extends  an  additional  3 feet  downstream  from  the  toe 
of  the  end  sill.  This  additional  section  is  cantilevered  above  an  apron 
located  4 feet  below  the  overhang.  Seven  4-inch  pipes  pass  through  the 
end  wall  supporting  the  stilling  basin  slab  to  provide  drainage  for  the  6- 
inch  layer  of  stone  that  is  under  s stilling  basin  slab. 

The  reservoir  drain  system  consists  of  two  72"x44"  corrugated  metal 
pipes  located  near  the  base  of  the  two  bridge  piers.  Flow  through  the 
pipes  discharges  on  the  apron.  The  flow  is  controlled  by  means  of  36 
inch  diameter  sluice  gates  located  at  the  upstream  end  of  the  pipes.  The 
sluice  gates  are  operated  from  the  bridge  deck. 

The  underside  of  the  concrete  bridge  structure  is  located  approximately 
7 feet  above  the  crest  of  the  spillway  and  has  an  18-foot  wide  asphalt 
roadway. 

b.  Location.  Lower  Lake  Dam  is  located  on  the  East  Branch  of  V/aullen- 
paupack  Creek  at  a point  about  1 mile  west  of  Promised  Land,  in  Green 
Township,  Pike  County,  Pennsylvania.  The  dam  site  is  shown  on  the 
USGS  Quadrangle  entitled  "Promised  Land,  Pennsylvania"  at  coordinates 
N 41°  19.1',  W 75°  12.6'.  A regional  location  plan  of  Lower  Lake  Dam  is 
included  as  Plate  1,  Appendix  E. 

c.  Size  Classification.  Lower  Lake  Dam  has  a maximum  capacity  of  1,347 
million  gallons  (4,140  acre-feet)  and  a maximum  height  of  22.5  feet.  The 
structure  is  in  the  intermediate  size  category. 

d.  Hazard  Classification.  There  are  approximately  40  private  residences  on 
Lake  Paupack,  which  is  located  1.5  miles  downstream  of  Lower  Lake 
Dam.  The  topography  downstream  of  the  dam  is  such  that  flood  waters 
would  not  be  directed  toward  these  homes.  Therefore,  the  structure  is  in 
the  "Significant"  hazard  category. 

e.  Ownership.  The  dam  is  owned  and  operated  by  the  Commonwealth  of 
Pennsylvania,  Deparment  of  Environmental  Resources.  Correspondence 
should  be  addressed  to  the  Commonwealth  of  Pennsylvania,  Department 
of  Environmental  Resources,  P.O.  Box  1467,  Harrisburg,  Pennsylvania, 
17120. 

f.  Purpose  of  the  Dam.  The  dam  was  built  to  provide  a reservoir  for 
recreation  in  the  Promised  Land  State  Park. 

g.  Design  and  Construction  History.  The  dam  was  designed  by  L.  Robert 
Kimball,  a consulting  engineer,  and  was  constructed  by  the  Pocono 
Mountains  Construction  Company,  Inc.  between  1958  and  1959.  Repairs 
to  the  abutment  wingwalls  to  correct  structural  deficiencies  and 
drainage  problems  were  made  in  1963  and  1964. 
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h.  Normal  Operating  Procedures.  According  to  the  Park  Foreman,  the  lake 
is  normally  maintained  at  Elevation  1707.0  which  is  the  elevation  of  the 
center  spillway  crest.  Operating  procedures  are  limited  to  the  operation 
of  the  two  sluice  gates,  which  are  normally  in  a partially  open  position. 
A minimum  release  of  1.6  cfs.  is  required  by  DER. 

Pertinent  Data 


a.  Drainage  Area. 

Square  Miles 

b.  Discharge  at  Dam  Site  (cfs.). 

Total  Spillway  Capacity  at  top  of  dam 
Elev.  1717.0 

c.  Elevation  (Feet  above  MSL). 

Spillway  Crest,  Center  Section  (Normal,  Recreation  Pool) 

Spillv'ay  Crest,  Outer  Sections 

Top  of  Dam  (at  low  point  of  top  of  dam) 

Reservoir  Drain  Invert 
Streambed  at  Centerline  of  Dam 

d.  Reservoir  (Miles). 

Length  of  Normal,  Recreation  Pool 
Length  at  Maximum  Non-overtopping  Pool 
Fetch  at  Normal  Pool 

e.  Storage  (acre-foot). 

Normal,  recreation  pool,  Elev.  1707.0 
Top  of  Dam  at  Low  Point,  Elev.  1717.0 

f.  Reservoir  Surface  Area  (acres). 

Normal,  Recreation  Pool,  Elev.  1707.0 
Top  of  Dam  at  Low  Point,  Elev.  1717.0 


14,620 


1707.0 

1707.5 

1717.0 

1694.5 
1694.5 


1,085 

4,140 


Dam  Data. 

Type 
Length 
Height 
Top  Width 
Side  Slopes 
Zoning 

Impervious  Core 
Cutoff 

Grout  Curtain 


Earth 
340  feet 
22.5  feet  (maximum) 
20  feet 

2.5H:1V  (upstream  and  downstream) 

No 

No 

Yes 

No 
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Spillway. 

Type 

Length 

Width 

Crest  Elevation 
Gates 

Upstream  Channel 
Downstream  Channel 


i.  Outlet  Works. 

Type 

Length 

Closure 


Access 


Regulating  Facilities 


Broad-crested  weir 

48.5  feet  (center  sections) 
45.75  feet  (outer  sections) 
3.0  feet  (center  section) 

2.5  feet  (outer  sections) 
1707.0  (center  section) 

1707.5  (outer  sections) 
None 
Lower  Lake 


Follows 

through 

region. 


natural  draw 
heavily  wooded 


Two  72"x44"  CMP's 
50  feet 

Two  36-inch  diameter  sluice 
gates  at  upstream  end. 

Intake  is  submerged;  Hand- 
operated  mechanism  for 
sluice  gate  on  deck  of  bridge. 
Hand  operated  sluice  gates 
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SECTION  2 
ENGINEERING  DATA 


2.1  Design 

a.  Data  Available.  The  information  available  for  review  of  Lower  Lake 
Dam  includes  the  following  (all  information  obtained  from  the  Pennsyl- 
vania DER  main  office  files  in  Harrisburg,  Pennsylvania): 

1.  Dam  inspection  reports  beginning  in  1962  and  through  the  inter- 
vening years. 

2.  Photographs  beginning  in  1958  and  through  the  intervening  years. 

3.  Application,  Report  Upon  the  Application  and  Permit  for  construc- 
tion of  Lower  Lake  Dam. 

4.  Seven  design  drawings  - L.  Robert  Kimball,  consulting  Engineer. 

5.  Miscellaneous  correspondence. 

b.  Design  Features.  The  design  features  are  discussed  in  Section  1.2. a and 
shown  on  Plates  2,  3,  4 and  5 of  Appendix  E. 

2.2  Construction 


The  construction  data  available  in  the  Pennsylvania  DER  offices  in 
Harrisburg,  Pennsylvania,  are  several  photographs,  construction  reports  and 
correspondence.  The  dam  was  constructed  by  the  Pocono  Mountains  Con- 
struction Company,  Inc.  between  1958  and  1959.  Repairs  to  the  downstream 
wingwalls  were  made  in  1963  or  1964  to  correct  structural  deficiencies. 
Saturated  earth  loads  on  the  wingwalls  had  caused  deflections  of  the  walls, 
openings  in  joints,  and  fracturing  in  the  south  abutment  wingwall.  The 
repairs  to  the  wingwalls  were  made,  additional  weepholes  were  drilled  in  the 
walls,  and  a drainage  system  constructed  to  carry  the  runoff  below  the 
wingwalls. 

2.3  Operation 

Operation  procedures  appear  to  be  limited  to  those  necessary  to  maintain  a 
minimum  flow  of  1.6  cfs.  or  to  draw  the  lake  down  by  means  of  the  sluice 
gates,  which  are  operated  from  the  bridge  deck.  There  is  no  evidence  that 
operating  procedures  have  been  written  for  this  structure. 
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2.4  Evaluation 

a.  Availability.  All  information  made  available  was  obtained  from  DER. 

b.  Adequacy.  Information  supplied  by  DER,  observations  made  during  the 
field  inspection,  and  discussions  with  the  park  foreman  provided  suffi- 
cient material  to  perform  a Phase  I evaluation. 


SECTION  3 


VISUAL  INSPECTION 


3.1  Findings 

a.  General.  The  field  inspection  of  the  Lower  Lake  Dam  took  place  on 
December  6,  1978.  The  reservoir  water  surface  elevation  was  approxi- 
mately an  inch  above  the  spillway  crest  of  the  center  section  during  the 
inspection.  No  underwater  areas  were  inspected.  The  observations  and 
comments  of  the  field  inspection  team  are  in  the  checklist  which  is 
Appendix  B of  this  report.  The  appearance  of  the  facility  indicates  that 
the  dam  and  its  appurtenances  are  well  maintained. 

b.  Dam.  The  riprap  on  the  upstream  side  of  the  embankment  is  missing  or 
covered  by  grass  and  earth.  There  is  an  area  of  minor  settlement  of  up 
to  3 inches  in  the  embankment  adjacent  to  the  downstream  right 
wingwall  tie-in.  This  area  is  approximately  3 feet  wide  and  30  feet  long. 
Erosion  has  created  depressions  up  to  12  inches  deep  along  both  upstream 
wingwalls  and  depressions  up  to  3 inches  deep  on  the  lower  half  of  the 
upstream  slope  on  the  right  side  of  the  embankment.  The  depressions 
along  the  wingwalls  cover  a 2 to  3 feet  wide  strip  from  the  top  of  the 
dam  to  the  waterline.  The  eroded  area  of  the  embankment  covers  a 7 
foot  wide  strip  starting  at  the  wingwall  and  extending  approximately  40 
feet. 

c.  Appurtenant  Structures.  A crack  at  the  upstream  end  of  the  left 
wingwall  at  the  tie-in  was  observed  as  well  as  a differential  movement 
of  approximately  1/4  inch  of  an  adjacent  construction  joint.  Occassional 
hairline  cracking  and  spalling  of  the  wingwalls  were  noted. 

The  park  foreman,  Carl  Rose,  opened  both  sluice  gates  further  to 
demonstrate  that  they  were  fully  operational. 

d.  Reservoir.  Area  reconaissance  of  the  reservoir  disclosed  no  evidence  of 
excessive  siltation,  slope  instability,  or  other  features  that  would  signifi- 
cantly affect  the  storage  capacity  of  the  reservoir.  The  slopes  along  the 
perimeter  are  heavily  vegetated  and  on  gradients  of  less  than  15  percent. 
Promised  Land  Dam  is  located  immediately  upstream  of  the  reservoir. 

e.  Downstream  Channel.  Below  Lower  Lake  Dam,  the  East  Branch  of 
V/aullenpaupack  Creek  flows  through  heavily  wooded  areas  for  1.5  miles 
before  reaching  Lake  Paupack.  The  channel  gradient  averages  about 
1.1%  for  this  section  of  the  creek. 
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SECTION  4 


OPERATIONAL  PROCEDURES 


4.1  Procedures 

Operational  procedures  have  been  covered  in  section  1.2.h.  According  to  the 
owner’s  representative,  written  operating  procedures  are  not  available. 
Normal  operating  procedures  for  this  structure  do  not  require  a dam  tender. 

4.2  Maintenance  of  the  Dam 

The  dam  appears  to  be  well  maintained  by  the  Promised  Land  State  Park 
personnel.  Maintenance  inspections  are  reported  to  be  conducted  on  a 
regular  basis  by  both  the  Park  Superintendent  and  personnel  from  the  Division 
of  Completed  Projects,  DER.  Records  and  photographs  of  these  inspections 
are  available.  Regular  maintenance  performed  has  consisted  of  minor 
concrete  repairs  and  debris  removal. 

4.3  Maintenance  of  Operating  Facilities 


According  to  the  maintenance  records,  the  sluice  gates  are  checked,  lubri- 
cated, and  operated  on  a regular  basis  by  Promised  Land  State  Park 
personnel. 

4.4  Warning  System  in  Effect 

According  to  the  Park  Superintendent,  no  formal  warning  systems  or  proce- 
dures have  been  established  for  periods  of  high  lake  levels. 

4.5  Evaluation  of  Operational  Adequacy 


The  current  operating  and  maintenance  procedures  for  the  Lower  Lake  Dam 
appear  to  be  adequate,  even  though  there  are  no  formal  operating  procedures. 

A warning  system  should  be  developed.  During  periods  of  heavy  rainfall  or 
rapid  snowmelt,  the  dam  should  be  monitored  and  downstream  residents 
alerted  in  the  event  of  an  impending  failure. 

The  dam  is  accessible  under  all  weather  conditions  for  inspection  and 
emergency  action. 


SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


i 


5.1  Evaluation  of  Features 

a.  Design  Data.  No  original  design  data  is  available.  The  drainage  area 
contributing  to  Lower  Lake  Dam  is  about  5.0  miles  long  and  averages 
about  2.1  miles  wide.  Ground  elevations  range  from  2012  to  1707.  The 
slopes  of  the  watershed  adjacent  to  the  reservoir  are  all  less  than  15 
percent.  The  watershed  is  nearly  100  percent  wooded. 

For  further  information,  refer  to  the  computations,  data,  and  printouts 
included  in  Appendix  C. 

b.  Experience  Data.  According  to  the  owner's  representative,  no  regular 
records  of  reservoir  water  levels  are  maintained.  However,  during 
Hurricane  Agnes  in  June,  1972,  the  stage  in  the  reservoir  was  observed 
to  be  18  inches  above  the  crest  of  the  spillway.  Rainfall  records  for 
Promised  Land  State  Park  are  maintained  at  the  Park  Office. 

c.  Visual  Observations.  On  the  date  of  the  inspection,  no  adverse  con- 
ditions were  observed  that  would  indicate  that  the  spillway  capacity 
would  be  reduced  during  a flood.  Further  observations  are  given  in 
Appendix  B. 

d.  Overtopping  Potential.  The  spillway  is  capable  of  handling  a discharge 
of  11,700  cfs.  The  SDF  for  this  "Intermediate"  size  dam,  with  a 
"Significant"  hazard  classification,  is  the  0.5  PMF  which  has  a peak 
inflow  of  4,570  cfs.  and  a peak  outflow  of  3,190  cfs.  The  0.5  PMF 
hydrograph  for  the  Promised  Land  Dam  drainage  area  was  routed  through 
that  reservoir  with  a starting  water  surface  elevation  at  1726.3,  0.2 
above  the  crest  of  the  spillway,  and  into  Lower  Lake.  At  this  point,  the 
routed  Promised  Land  Dam  hydrograph  was  combined  with  the  0.5  PMF 
hydrograph  for  thp  Lower  Lake  drainage  area  and  routed  through  Lower 
Lake  with  a starting  water  surface  elevation  of  1707.3,  0.3  feet  above 
the  crest  of  the  center  section  of  the  spillway.  The  maximum  water 
surface  elevation  in  the  Lower  Lake  Reservoir  resulting  from  this 
routing  is  4.0  feet  above  the  spillway  crest  of  the  center  section  and  6.0 
feet  below  the  lowest  point  of  the  top  of  the  dam. 

Examination  of  the  results  of  the  hydrologic  and  hydraulic  analyses 
indicates  that  the  spillway  is  capable  of  passing  the  0.5  PMF  v/ithout 
overtopping  the  embankment  (See  Appendix  C for  computations). 

e.  Spillway  Adeguacy.  The  Lower  Lake  Dam  spillway  is  classified  as 
adequate. 
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SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  Riprap  facing  on  the  upstream  slope  of  the 
embankment  is  missing  or  covered  by  grass  and  earth.  Minor  settlement 
of  up  to  3 inches  of  the  embankment  adjacent  to  the  downstream  right 
wingwall  tie-in  could  be  due  to  poor  compaction  of  earth  adjacent  to 
wingwall. 

A crack  at  the  upstream  end  of  the  left  wingwall  at  the  tie-in  and 
movement  of  an  adjacent  construction  joint  of  approximately  1/4  inch 
were  observed.  However,  this  should  have  minor  effect  on  the  overall 
stability  of  the  structure.  Occasional  hairline  cracking  and  spalling  of 
the  wingwalls  v/ere  noted. 

Based  on  the  available  information  and  field  observations,  the  embank- 
ment and  spillway  appear  to  be  in  good  condition  with  no  visible  signs  of 
structural  instability. 

b.  Design  and  Construction  Data.  A partial  set  of  design  drawings  is 
available.  No  design  calculations  or  soil  data  are  available.  Lists  of  the 
design  and  construction  data  reviewed  are  given  in  Section  2.1. a and  2.2. 

c.  Operating  Records.  There  is  no  evidence  that  operating  records  are 
maintained  for  the  Lower  Lake  Dam. 

d.  Post-Construction  Changes.  The  available  information  indicates  that  the 
only  major  modifications  to  the  original  structure  were  made  in  1963  or 
1964  on  the  wingwalls  to  correct  deflections  of  the  walls,  openings  in 
joints,  and  fracturing  of  concrete  in  the  south  abutment  wingwall.  The 
wingwalls  were  repaired,  additional  weepholes  drilled  in  the  walls,  and  a 
drainage  system  constructed  to  carry  the  runoff  below  the  wingwalls. 
Information  is  available  in  the  DER  files  on  maintenance  work  done  on 
the  Jam  through  the  years. 

e.  Seismic  Stability.  Lower  Lake  Dam  is  located  within  Seismic  Risk  Zone 
1 of  the  "Seismic  Zone  Map  of  Contiguous  States".  Normally,  it  can  be 
considered  that  if  a dam  in  this  zone  is  stable  under  static  loading 
conditions,  it  can  be  assumed  safe  for  any  expected  Zone  1 earthquake 
conditions. 


i 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS,  AND  PROPOSED  REMEDIAL  MEASURES 


7.1  Dam  Assessment 

a.  Evaluation.  Based  on  visual  observations  made  on  the  date  of  the 
inspection,  the  dam  and  its  appurtenant  structures  are  considered  to  be 
in  good  condition.  Riprap  on  the  upstream  side  of  the  embankment  is 
missing  or  covered  by  grass  and  earth.  Minor  settlement  has  occurred  in 
an  area  adjacent  to  the  downstream  side  of  the  right  wingwall.  A crack 
and  movement  of  the  left  wingwall  at  the  tie-in  with  the  upstream  slope 
of  the  embankment  has  occurred.  Erosion  has  created  depressions  on  the 
upstream  side  of  the  embankment,  particularly  the  lower  half  of  the 
right  side  of  the  embankment  and  along  both  wingwalls. 

The  SDF  is  the  0.5  PMF.  Examination  of  the  results  of  the  hydrologic 
and  hydraulic  analysis  indicates  that  the  spillv/ay  is  capable  of  passing 
the  0.5  PMF  and,  therefore,  is  adequate. 


! 


! 


i 


i 
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b.  Adequacy  of  Information.  A Phase  I evaluation  is  considered  reasonable 

based  on  observations  made  during  the  field  inspection,  information 

supplied  by  DER,  and  conversations  with  the  owner's  representative. 

c.  Urgency.  The  remedial  measures  recommended  in  Section  7.2  should  be 
effected  as  soon  as  possible. 

d.  Necessity  for  Further  Evaluation.  No  further  investigations  are 

recommended  at  this  time. 

7.2  Recommendations  and  Proposed  Remedial  Measures 
a.  Facilities 

1.  Eroded  areas  on  the  upstream  face  of  the  embankment  should  be 
filled;  graded  filter  and  riprap  should  be  provided  where  wave 
protection  is  inadequate. 

2.  The  area  of  settlement  adjacent  to  the  right  wingwall  on  the 

downstream  side  should  be  excavated  several  feet  and  the  backfill 
material  compacted.  Monthly  observations  should  be  made  to  check 
for  settlement. 

3.  The  crack  in  the  upstream  side  of  the  left  v/inqwall  and  the  adjacent 
construction  joint  should  be  monitored  for  further  movement. 
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Operation  and  Maintenance  Procedures 


1.  A warning  system  should  be  developed.  During  periods  of  heavy 
rainfall  or  rapid  snowmelt,  the  dam  should  be  monitored  and  down- 
stream residents  alerted  in  the  event  of  an  impending  failure. 
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SITE  GEOLOGY 
LOWER  LAKE  DAM 


Lower  Lake  Dam  is  situated  in  Pike  County  and  within  the  limits  of  the 
Eastern  Glaciated  section  of  the  Appalachian  Plateau  physiographic  province. 
Thick  deposits  of  glacially  derived  debris  and  till  cover  the  nearly  horizontally 
bedded,  red,  gray  and  green  shale  and  sandstone  units  of  the  Devonian  Catskill 
group  of  marine  and  continental  sediments.  The  dam  and  lake  both  rest  on  glacial 
till  and  ground  moraine  deposits  which  are  dense,  compact  and  relatively  imper- 
meable. Prior  to  construction  of  the  lake  the  area  was  covered  with  high  valley 
swamps  and  bogs,  attesting  somewhat  to  the  compactness  and  impervious  nature  of 
the  dense,  glacial  till  mantle. 


No  known  faults  or  major  structural  defects  occur  in  the  bedrock  in  the 
vicinity  of  the  dam  and  lake. 
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